The chemokine CX3CL1 reduces migration and increases adhesion of neurons with mechanisms dependent on the beta1 integrin subunit.
Fractalkine/CX3CL1 and its specific receptor CX3CR1 are constitutively expressed in several regions of the CNS and are reported to mediate neuron-microglial interaction, synaptic transmission, and neuronal protection from toxic insults. CX3CL1 is released both by neuronal and astrocytic cells, whereas CX3CR1 is mainly expressed by microglial cells and neurons. Microglial cells efficiently migrate in response to CX3CL1, whereas no evidence is reported to date on CX3CL1-induced neuronal migration. For this reason, we have investigated in vitro the effects of CX3CL1 on basal migration of neurons and of the microglial and astrocytic populations, all these cells being obtained from the hippocampus and the cerebellum of newborn rats. We report that CX3CL1 stimulates microglial cell migration but efficiently reduces basal neuronal movement, regardless of the brain source. The effect of CX3CL1 is pertussis toxin (PTX) sensitive and PI3K dependent on hippocampal neurons, while it is PTX sensitive, PI3K dependent, and ERK dependent on cerebellar granules. Interestingly, CX3CL1 also increases neuron adhesion to the extracellular matrix component laminin, with mechanisms dependent on PTX-sensitive G proteins, and on the ERK and PI3K pathways. Both the reduction of migration and the increase of neuron adhesion require the activation of the beta(1) and alpha(6) integrin subunits with the exception of cerebellar neuron migration, which is only dependent on the beta(1) subunit. More importantly, in neurons, CX3CL1/CXCL12 cotreatment abolished the effect mediated by a single chemokine on chemotaxis and adhesion. In conclusion, our findings indicate that CX3CL1 reduces neuronal migration by increasing cell adhesion through integrin-dependent mechanisms in hippocampal and cerebellar neurons.